Objective: More than half of the older adults respond only partially to first-line antidepressant pharmacotherapy. Our objective was to test the hypothesis that a depression-specific psychotherapy, Interpersonal Psychotherapy (IPT), when used adjunctively with escitalopram, would lead to a higher rate of remission and faster resolution of symptoms in partial responders than escitalopram with depression care management (DCM). Method: We conducted a 16-week randomized clinical trial of IPT and DCM in partial responders to escitalopram, enrolling 124 outpatients aged 60 and older. The primary outcome, remission, was defined as three consecutive weekly scores of 7 or less on the Hamilton rating scale for depression (17-item). We conducted Cox regression analyses of time to remission and logistic modeling for rates of remission. We tested group differences in Hamilton depression ratings over time via mixed-effects modeling. Results: Remission rates for escitalopram with IPT and with DCM were similar in intention-to-treat (IPT vs. DCM: 58 [95% CI: 46, 71] vs. 45% [33,58]; p ¼ 0.14) and completer analyses (IPT vs. DCM: 58% [95% CI: 44,72] vs. 43% [30,57]; p ¼ 0.20). Rapidity of symptom improvement did not differ in the two treatments. Conclusion: No added advantage of IPT over DCM was shown. DCM is a clinically useful strategy to achieve full remission in about 50% of partial responders.
Introduction
Because fewer than 50% of older adults with major depressive episodes achieve remission with first-line antidepressant pharmacotherapy, the majority are left (Charney et al., 2003) . It poses risk of chronic relapsing depression, non-adherence to other treatments for coexisting medical disorders, worsening of disability and cognitive impairment, family caregiver burden, and suicide (Charney et al., 2003) . With the goal of achieving remission and faster symptomatic resolution, we designed the current study to compare two strategies for managing partial response in older adults with major depression-continuing depression care management (DCM) with pharmacotherapy at a higher dose, or continuing DCM with pharmacotherapy at a higher dose coupled with a depression-specific psychotherapy (Interpersonal Psychotherapy [IPT] ) (Klerman et al., 1984) . We hypothesized that treatment combining escitalopram with IPT would lead to a higher remission rate and faster symptomatic improvement in partial responders, than escitalopram with DCM. To our knowledge this is the first controlled study of partial response to antidepressant pharmacotherapy in late-life major depression.
Treatment sequencing for partial response in older adults with major depression needs to account for several age-dependent clinical factors. Many patients need longer treatment duration than is currently standard for younger adults, reflecting either hesitation to increase doses in older adults (Whyte et al., 2004) and/or age-related slower resolution of depressive symptoms (Reynolds et al., 1996) . Hence, continued pharmacotherapy with the first-line agent at a higher than initial dose provides a clinically relevant control for assessing the benefit of adding psychotherapy. In addition, attention to resolving psychosocial challenges that may complicate the clinical presentation of depression in old age, precipitate suicidal behavior, prolong response time, compromise treatment adherence, or predispose to early relapse-are all clinically relevant considerations that led us to further test the benefit of adding a depression-specific psychotherapy for resolving partial response.
We have reported elsewhere that partial response at 6 weeks (with less than 45% reduction in baseline Hamilton depression ratings) does not bode well for eventual symptom remission (Mulsant et al., 2006; Andreescu et al., 2008) . Similarly, other authors have reported that by week 6, at least 60% of ultimate nonremitters can be identified by slow resolution of depressive symptoms (Sackeim et al., 2006) . While a simple dose increase would be the most likely, feasible, and perhaps also the most reasonable step in general medical settings, it is not clear whether this strategy alone would be as effective in achieving remission as combined treatment with a depression-specific psychotherapy. We chose IPT because depression in later life is often associated with the core foci of IPT: losses (e.g., bereavement), social role transitions (e.g., retirement), interpersonal disputes, and social isolation (Klerman et al., 1984) . Moreover, IPT encourages depressed people to accept the diagnosis of depression and to adhere closely to prescribed antidepressant medication. Therefore, the current study provides further controlled evaluation of combined IPT and pharmacotherapy with DCM, in the specific contexts of (1) partial response to initial pharmacotherapy, (2) the desirability of treatment to full remission and of rapid symptom resolution to alleviate the anguish of depression, and (3) the need to mitigate risk for relapse and chronic illness.
Methods
Figure 1 depicts recruitment and retention of study participants. Of 630 persons screened, 377 (59.8%) signed consent and 319 (50.6%) started open treatment with escitalopram. Of these 94 (29.5%) responded by week 6 (HRSD-17 score of <10) and exited the study. One hundred and twenty-four (38.9%) were partial responders (defined by HRSD-17 scores of 11-14 at 6 weeks) and were randomly assigned to treatment with IPT (n ¼ 60) or DCM without IPT (n ¼ 64). Participants in both treatment arms had their daily dose of escitalopram increased to 20 mg, and those randomly assigned to IPT also continued to receive DCM. Non-responders exited the study and were offered treatment with SNRI þ adjuncadjunctive aripipiazole, as reported elsewhere (Sheffrin et al., 2009) We imposed relatively few exclusion criteria, accepting both primary care and specialty mentalhealth patients age 60 and older with a wide range of medical and psychosocial comorbidities (acceptable as long as patients were sufficiently stable medically as not to require inpatient treatment for co-existing medical disorders). Participants satisfied SCID/DSM-IV criteria (First et al., 1994) for current major depressive episode (non-psychotic, non-bipolar), with 17-item Hamilton depression rating scale scores (Hamilton, 1960) of 15 or higher. Subjects with suicidal ideation, with a history of suicide attempt, or with a current suicide plan were eligible as long as study participation was deemed to be safe and the subject was not in imminent risk of self-harm (consistent with the Institute of Medicine's recommendation) (Institute of Medicine of the National Academies, 2002). To achieve a clinically representative study group, we included subjects with mild neurocognitive impair-ment (Folstein Mini-Mental State Examination scores of 18 or greater; (Folstein et al., 1975) ) but not with previously diagnosed dementia.
Patients received a medical evaluation before treatment, including a physical and neurological examination, electrocardiogram, and metabolic blood work (liver, renal, thyroid, and electrolytes). If a patient's heart rate was lower than 50 beats per minute, we asked the primary care physician or cardiologist for permission to enroll the patient. If pretreatment serum sodium was 137 or lower, we repeated the sodium level after 7-10 days to monitor for hyponatremia (Fabian et al., 2004) . One subject left the trial due to persistent hyponatremia, before randomization.
The largest source of recruitment was self-referral (n ¼ 47, 37.9%). The second largest source of participants was from mental health specialtists (n ¼ 46, 37.1%) followed by primary care (n ¼ 31, 25%). We used IRB-approved advertisements in the print and on-air media, as well as research registries from the University of Pittsburgh Medical Center. While the study group was not a randomly selected community sample, its gender and racial attributes were similar to those of older adults in Pittsburgh and Allegheny County, and its clinical attributes (Table 1) resembled those of subjects who participated in a previous primary-care study (Bruce et al., 2004) . Subjects randomly assigned to IPT were by chance 2.3 years younger on average than those in DCM. (Hence, our analyses comparing remission rates were adjusted for age.) Although at preintervention baseline IPT participants scored higher on measures of anxiety, the two groups had equivalent scores by week 6, the point of randomization to IPT or DCM. Both groups showed decreases of about 30% in depression ratings at week 6, consistent with partial response and, hence, need for further treatment. All participants provided informed consent and signed IRB-approved consent forms. A data safety monitoring board convened twice yearly to oversee the conduct of the study.
Treatment: participants received DCM (described below) and open treatment with escitalopram 10 mg daily for 6 weeks, provided by the same clinician who subsequently provided randomized treatment. After 6 weeks, those meeting criteria for response (Hamilton depression scores of 10 or less) left the study. Patients with scores in the partial responder range (11-14) had their daily dose of escitalopram increased to 20 mg and were randomly assigned to (1) IPT or (2) DCM (16 weekly sessions). Note: initially our protocol specified a 10-week randomization phase, with only 10 IPT sessions; we modified the protocol early in the study after consulting with the DSMB and NIMH program staff, in order to conduct a more rigorous evaluation of augmentation with IPT. Eighteen of 124 subjects participated in the randomized 10-week phase (nine receiving IPT, nine in DCM), while 106 participated in the 16-week phase. Over all, the mean numbers (SD) of IPT sessions was 11.8 (3.6); and of DCM sessions, 12.6 (2.9). The final mean dose of escitalopram in IPT was 17.7 (4.5) mg/day; and in DCM, 17.0 (4.6) mg/day. Some participants were unable to tolerate 20 mg and had their doses adjusted to 10-15 mg/day. We assessed pharmacotherapy adherence using patient self-report. In both treatment arms 60% of participants reported missing less than on dose weekly.
Depression care management: DCM (provided during both the initial 6-week phase of the study and during randomized treatment in both study arms) was supportive and educational, with an emphasis on encouraging treatment adherence and managing risk for suicide, and involved discussions with family members and caregivers to elicit their support of the treatment plan. DCM consisted of nine components: (1) education about depression in later life, (2) education about the medications used to treat depression in later life, (3) education about good sleep practices, (4) review of symptoms, (5) review of side effects, (6) management of side effects, (7) education about suicide and assessment of suicidality, (8) availability of a 24 h on-call service, and (9) encouragement to stay the course long enough to benefit. DCM visits typically lasted 45-50 min, while IPT study visits lasted 60-75 min and included both manualized IPT as well as DCM. Treatment fidelity: both DCM and IPT were conducted by the same study clinicians (mastersprepared psychiatric nurses and social workers, as well as PhD-level psychologists) trained in both procedures. These study clinicians had participated in previous studies of maintenance IPT in late-life depression (Reynolds et al., 1999; Reynolds et al., 2006) . To document fidelity with randomized assignment, trained raters evaluated a 7 min audio-taped segment beginning 5 min after the start of each session using the 27-item therapy rating scale (Wagner et al., 1992) . They rated for the presence of specific IPT and DCM components. Rating scale scores confirmed a high degree of fidelity, such that participants randomly assigned to IPT were shown to receive IPT, while those assigned to DCM received supportive and educational clinical management but not IPT. Study clinicians participated in weekly group supervision with three of the co-authors (MDM, JMC, and EF) to ensure continuing adherence with IPT and DCM manualbased procedures. (Copies of both manuals are available upon request.) Participants were not seen routinely by study psychiatrists, except on a prn basis (e.g., to assess suicidal risk). The principal investigator (CFR) supervized all aspects of study conduct and patient management via weekly conferences with study personnel.
Randomization: randomization was under the control of the biostatistician co-author (SM) and research pharmacist. Other investigators did not have access to the randomization schedule. Randomization was site-specific, using a single, permuted-block randomization stratified on site (e.g., primary care practice, mental health specialty clinic) to ensure that equal numbers of subjects entered into each treatment arm at each site (Table 1) .
Outcomes: outcomes assessment was conducted by independent raters blind to treatment. Our primary categorical outcome measure was remission of major depression, defined by three consecutive weekly Hamilton scores of 7 or lower. ('Response' was indicated by three final scores of 8-10.) Because Hamilton data were collected on everyone throughout randomized treatment, we were also able to document trajectory and speed of symptom change continuously via weekly scores on the Hamilton.
Statistical analysis: we used all available data from the 124 participants in intent-to-treat analyses. Study analysts (PRH, MAD, and SM) conducted Cox regression analyses of time to, and logistic modeling of rates of, remission. Group differences in Hamilton depression ratings over time were tested via mixedeffects modeling. All analyses adjusted for age. Since we tested a small number of a priori hypotheses, we used an alpha of 0.05 for each. We powered the study to detect a 36 versus 62% difference in remission rates (for DCM vs. IPT, respectively). Our aim was to randomize 80 patients to each condition, yielding a power to detect this difference of 0.89 (two-tailed alpha of 0.05).
Results
Both groups showed decreases in Hamilton depression ratings of about 30% after 6 weeks of DCM with escitalopram 10 mg daily. After randomization, dropout rate was 9.7% (11.7% in IPT and 7.8% in DCM). Intent-to-treat response rates were 82% [95% CI: 72,91] with IPT and 77% [66, 87] with DCM, with similar median times to response (5 and 6 weeks, respectively). Both intent-to-treat (ITT) and completer analyses found similar remission rates for IPT and DCM: 58% [46, 71] versus 45% [33, 58] , respectively, in the intent-to-treat ( p ¼ 0.14); and 58% [44, 72] We examined the speed of symptom improvement in age-adjusted Hamilton depression scores measured weekly during randomized treatment. The two groups did not differ in speed of symptom decrease (i.e., group by time interactive effect from mixed effects analysis, F ¼ 2.59; df ¼ 1, 108; p ¼ 0.11).
Discussion
To our knowledge this is the first controlled evaluation of an adjunctive depression-specific psychotherapy for partial response to pharmacotherapy in late-life depression. We detected similar response and remission rates for IPT and DCM, suggesting that IPT had no added advantage over DCM. Overall, completing a course of antidepressant phamacotherapy with either DCM or IPT resulted in cumulative response rates of 79-83% and remission rates of 45-58% in the intentto-treat sample of partial responders to initial pharmacotherapy. These data suggest that the challenge of partial response in older adults with major depression may be amenable to straightforward DCM strategies, with or without IPT.
That IPT and DCM did not differ in remission rates could reflect several possibilities. First, we used DCM in both arms of the trial, and DCM is a psychosocial intervention in its own right. Consistent with this view, results of the recent CREATE trial (Cardiac Randomized Evaluation of Antidepression and Psychotherapy Efficacy) also confirmed the antidepressant effects of citalopram with clinical management, but no added benefit of IPT over clinical management, in patients with coronary artery disease (Lesperance et al., 2007) . A second possibility is that the lack of difference in remission rates could reflect the fact that the same clinicians worked in both study arms. This seems unlikely because independent, blind ratings confirmed fidelity to randomized treatment assignment. A third possibility is that our study was underpowered to detect observed differences in intent-to-treat remission rates (13%). However, the clinical significance and utility of a 13% difference could be marginal in relation to the additional effort and cost of IPT. Number needed to treat (NNT) in the intent-to-treat sample was 7.7, consistent with a modest clinical effect. Nonetheless, while not large, the 13% difference is still greater than the overall difference between drug and placebo reported in a recent meta-analysis of RCT's (with 2337 participants) in late-life depression: 32.6 versus 26.5%, respectively (Nelson et al., 2008) . This again suggests the need for a larger sample to detect modest clinical differences. Of note, the remission rates reported in the current study appear to be larger (45-58%) in partial responders than those estimated in the meta-analysis (26.5-32.6%) of all patients (not just partial responders).
The generalizability of the current findings is bolstered by the enrollment of older adults from primary care, use of relatively few exclusion criteria, treatment by mental health specialists (nurses, social workers, psychologists) working in primary care settings, and use of a widely prescribed antidepressant (escitalopram) with good efficacy and tolerability (Cipriani et al., 2009) . The practicability of DCM and delivery of IPT has been shown by our earlier study (PROSPECT [Prevention of Suicide in Primary Care Elderly: Collaborative Trial]) (Bruce et al., 2004) . We do not know if similar results would have been found, had treatment been delivered by general medical clinicians rather than mental health specialists. However, results were similarly positive in the Average of last 3 HRSD scores: remission of 7 or less, response of 10 or less, partial of 11-14 and non-response at 15 and above. *Age adjusted rates using prognostic calculation for ITT sample and logistic predicted values for completer analyses. **We report hazard ratios (HR) for intent-to-treat Cox regression and odds ratio (OR) for logistic modeling in completer analysis.
IMPACT study (improving mood-promoting access to collaborative treatment for late-life depression), where general medical clinicians carried out guideline-based depression care, including problem solving therapy, with backup from psychiatrists as needed (Unutzer et al., 2002) . Participants demonstrated partial response (Hamilton depression scores averaging 12.5; see Table 1 and Figure 1 ) by the time of entry into randomized treatment at 6 weeks. Improvement during the first 4-6 weeks of treatment is a good prognostic indicator for full response by 12 weeks in older depressed adults, while minimal improvement (typically less than 40% reduction in depression ratings, as was the case with our study participants) does not support the likelihood of full response, absent a change in treatment strategy (Mulsant et al., 2006; Sackeim et al., 2006; Andreescu et al., 2008) . These data provided the empirical rationale for the choice of 6 weeks as the randomization point for partial responders.
It is clinically important to emphasize that 'staying the course' with a higher dose of pharmacotherapy helps improve rate of remission following partial responses after 6 weeks of initial pharmacotherapy. However, providing DCM in conjunction with pharmacotherapy goes beyond providing extended pharmacotherapy alone. DCM is an active intervention that provides subjects with support, psychoeducation, and behavioral interventions (e.g., sleep hygiene), as well as emphasizing adherence with pharmacotherapy, all elements that may be key to optimizing treatment outcomes among older depressed patients. Clinicians should not assume that they can expect the same frequency of remission just by prescribing a 30-day supply of antidepressant medication with refills to depressed older patients.
We note an alternative possibility that a less intensive intervention strategy that increases medication dose and then focuses additional resources on those who are not having a satisfactory response by 12 weeks could have similar outcomes, but greater feasibility and cost-effectiveness. In fact, the study design does not allow an influence about which specific intervention led to further improvement. Was it simply a dose increases from 10 to 20 mg? Is this intensive contanct necessary for improvement? These are important issues for further investigation.
Many older depressed adults express a preference for psychotherapy over pharmacotherapy (Hanson and Scogin, 2008) . IPT is well standardized for use in older adults (Bruce et al., 2004) , and briefer courses of IPT have been shown to be effective for depression in nongeriatric adults (Swartz et al., 2008) , a fact that may enhance its acceptance and feasibility in primary care settings. Further research should address whether a briefer course of IPT delivered by general medical clinicians working in primary care is effective; and to determine which sociodemographic (e.g., gender, race) and clinical factors (e.g., anxiety, co-existing medical burden, or cognitive impairment) may modify its effect on depression remission. Such data will help to identify which patients are likely to benefit from IPT. Complete remission of late-life depression, especially in previously partial responders, may also benefit the health and well-being of family care-givers who struggle to cope with patients' depressive symptoms (Martire et al., 2008) . Finally, the use of IPT may lead to a more sustained remission and better social role functioning, as previously shown for older adults with recurrent major depression (Reynolds et al., 1999; Lenze et al., 2002) . The current study provides support for the use of DCM: it appears to be as effective or almost as effective as well-delivered IPT in late-life depression and substantially better than previously reported rates of response and remission in usual care (Unutzer et al., 2002; Bruce et al., 2004) and in a meta-analysis of placebo-controlled RCT's (Nelson et al., 2008) .
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Key points
Partial response to first-line antidepressant pharmacotherapy is common in old-age depression. Partial response can be successfully managed by continuing pharmacotherapy with either adjunctive DCM or IPT. Either adjunctive DCM or IPT yields similar remission rates in partial responders of around 50%. This study failed to show added advantage of IPT over DCM, but patient preference needs to be taken into account.
